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Steering handle for motor vehicles and method for recording a 
physical parameter on a steering handle 



The present invention relates to a steering handle, in 
particular a steering wheel, for motor vehicles. 

The invention also relates to a method for recording a physical 
parameter on a. steering handle. 

The invention relates as well to a steer-by-wire steering 
system for a motor vehicle and a steering system for a motor 
vehicle in which a steering torque is actively applied (IPAS) . 



In case of a steering handle which is mechanically uncoupled 
from the steering actuator and electronically transmits a 
steering signal to a steering actuator (steer-by-wire steering 
system) or for an IPAS system (Intelligent Power Assisted 
Steering) in which the steering wheel torque is actively 
influenced, it is necessary to determine whether or not the 
driver has at least one hand on the steering handle or whether 
the driver holds the steering handle tightly or whether he 
steers only with one finger. 

In certain driving situations the driver has to counteract a 
torque at the steering handle . In this case it has to be 
determined whether the driver holds the steering handle 
tightly. 



TECHNICAL FIELD 



BACKGROUND OF THE INVENTION 



BRIEF SUMMARY OF THE INVENTION 
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It is the object of the invention to disclose a steering 
handle, in particular a steering wheel, and a method suitable 
for a steer-by-wire steering system. 

This object is achieved according to the present invention by 
the characteristics of the independent patent claims. Favorable 
developments are described by the characteristics of the 
dependent claims. 

According to the present invention, the object is achieved in 
that means are provided for detecting a contact between at 
least one hand of the driver and the steering handle (free hand 
recognition) . In the following the term „free hand recognition" 
is therefore defined as the recognition of a contact between or 
a touch of at least one hand of the vehicle operator (driver) 
and the steering handle. 

According to the invention, the means for the free hand 
recognition are arranged in such a way that they are applied 
under the outer layer (e.g. leather coat), thus being, invisible 
for the driver. 

According to the invention the free hand recognition is 
realized by means of one or more electrically conducting metal 
elements arranged in the steering handle. 

The steering handle according to the invention is designed as 
capacitive free hand recognition. 

According to the invention the steering handle is provided with 
at least one electrode arranged under a cover interacting with 
a fastening element of the steering handle and thus preferably 
forming a capacitor . 

According to the invention, the damping that develops when the 
driver acts upon the steering handle, is recorded in case the 
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steering handle is designed as capacitive free hand 
recognition. 

According to the invention the free hand recognition is 
realized by means of one or more pressure-resistant 
piezoelectric elements arranged in the steering handle. 

The free hand recognition according to the invention is 
realized by means of one or more strain gauges arranged on a 
metal strip in the steering handle. 

According to the invention the piezoelectric elements are 
arranged in pairs around the steering handle, preferably in 
segments. 

The free hand recognition according to the invention is 
realized by determining the deflection of the steering column. 

According to the invention the free hand recognition is 
realized by means of one or more waves or oscillations of or on 
the steering handle. 

According to the invention the waves are optical waves. 

According to the invention said waves are surface waves. 

The damping of the wave or waves caused when the driver acts 
upon the steering handle is recorded according to the 
invention . 

The free hand recognition, according to the invention, is 
realized by determining the electric conductivity of the 
surface of the steering handle. 

According to the invention the free hand recognition is 
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realized by measuring the temperature of the surface of the 
steering handle. 

According to the invention the steering handle is provided with 
a heating, and at least one metal component of the heating 
interacts with the free hand recognition. 

A heating filament or a heating foil is used as an electrode 
for capacitive free hand recognition according to the present 
invention. 

According to the invention the heating is supplied with direct 
voltage, the free hand recognition with a high-frequency 
alternating voltage, and the electrical connection of the 
heating is galvanically separated from the vehicle mass. 

The object is also achieved by a method for recording a 
physical parameter on a steering handle characterized in that 
the change of the physical parameter, in particular its 
damping, is recorded which is caused by the driver acting upon 
the steering handle. 

The steering handle or the method is favorably used in a steer- 
by-wire steering or an IPAS system. With said systems functions 
as parameter steering, controlled behavior of the steering 
around the center position (center feeling) , lane keeping 
systems (lane keeping support) , lane departure driver 
assistance by giving a haptic warning to the driver (lane 
departure warning) and assistance in stop-and-go operation as 
well as automatic parking can be realized. 

The — invention is — illustrated in greater detail — in the — following 
dcocript ion — with — reference — fee — the — enclosed — figures — (Fig . — 1 — fee 
Fig. G) . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 schematically shows a steering handle, in particular a 
steering wheel, with capacitive free hand recognition. 

Fig. 2 schematically shows a steering handle with piezoelectric 
free hand recognition. 

Fig. 3 schematically shows a steering handle in which the free 
hand recognition is realized on account of a deflection of the 
steering column. 

Fig. 4 schematically shows a steering handle in which the free 
hand recognition is realized on the basis of surface waves on 
the steering handle. 

Fig. 5 schematically shows a steering handle with a heating . 
device realizing capacitive free hand recognition. 

Fig. 6 schematically shows a wiring diagram for a steering . 
handle with heating device and capacitive free hand 
recognition. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 represents a steering wheel as steering handle in which 
the free hand situation is recognized in a capacitive manner. 

The steering wheel 1 is provided with a core 2, normally a 
metal ring, being screwed on the steering column 4 with several 
struts 3. The core 2 is coated with a plastic material 5. Said 
coat is normally covered with another layer of elastic material 
6, as e.g. thin foamed plastic and/or a leather coat 7. 

Another metal element is arranged around the metal ring 2 of 
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the steering wheel 1 in order to recognize a hand on the 
steering wheel . Said metal element can consist of either an 
electrically conducting metal foil or an electrically 
conducting metal fabric. The metal element forms a capacity 
together with the metal ring 2 of the steering wheel . The 
dielectric material forms the plastic coat 5 of the steering 
handle. The leather coat 7 or a plastic coat serves as 
isolation. 

Thus, the steering wheel represents a capacitor. Said capacitor 
is used as capacitive transmitting element. The driver is 
grounded by his contact with the seat, the bottom and the 
pedals. The dielectric material of the capacitor is changed by 
the driver's hand. The transmission is damped when the driver 
has his hand on the steering wheel. Said damping is measured 
and when the result is lower than a certain damping limit 
value, a signal is generated for the case that the driver has 
no contact with the steering wheel 1. 

Preferably, electrode pairs 8,9 are arranged in the foamed 
plastic around the core 2 of the steering handle 1 as metal 
elements. These are arranged as differential capacitors. Thus 
malfunctions and temperature influences are eliminated. The 
dielectric material of the differential capacitor is changed by 
way of the human hand so that the hand on the steering wheel is 
recognized . 

As regards the steering wheel shown in Fig. 2, free hand 
recognition of a contact between driver and steering wheel is 
realized in a piezoelectric manner. 

A pressure-resistant cable (PZT cable) 10 is inserted into the 
steering wheel . A small pressure exerted on the steering wheel 
is sensed by said cable 10. 
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In the embodiment shown in Fig. 3 a contact between the 
driver's hand and the steering wheel is recognized due to the 
deflection of the steering column. 

When the hands are lying on the steering wheel 1, they exert a 
leverage F on the steering column 4 . With a sensor 11 that 
measures the deflection, e.g. the angle or of the steering 
column deflection, a signal is generated when the deflection 
falls below a certain limit value. Then, it is deemed to have 
been identified that the driver's hands are no longer on the 
steering wheel. 

Furthermore, optical free hand recognition is provided. In this 
case the outer coat of the steering handle is perforated. Under 
the coat, reflecting light barriers are arranged on the 
circumference of the steering handle. The hand will reflect the 
light emitted by these light barriers. In this case these 
portions of the light cannot reach a light-sensitive sensor, 
thus indicating that the driver has his hands on the steering 
wheel . 

Fig. 4 schematically shows a steering wheel in which the free 
hand recognition of a contact of the driver's hand is realized 
on the basis of surface waves of the steering handle. 

A ring segment 12 made of a hard material is arranged on the 
circumference of the steering handle. On one end a mechanical 
wave Wl is introduced which is reflected at the other end. The 
reflected wave W2 is measured. If the reflected wave W2 is 
considerably weakened or no longer present, the driver has at 
least one hand on the steering wheel . In addition also 
information on the function of the sensor is given due to the 
phase displacement. In case of a constant phase displacement 
there are no malfunctions. 
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According to a similar principle, the free hand recognition is 
based on light waves. A non-isolated glass-fiber cable is 
arranged around the steering wheel. The light wave is 
introduced and reflected at the end. The amplitude is weakened 
by a contact with the driver's hand. 

The free hand recognition by light waves and surfaces waves is 
also working if it is not the reflected wave that is measured 
but a measurement is realized at the end of the cable or the 
surface wave conductor. 

There is also the possibility of electrically resistant free 
hand recognition by means of a steering wheel. In this case the 
steering wheel is coated with an electrically conducting 
plastic material provided with isolating separating portions 
arranged in short intervals. Since the driver's hand has a 
certain electrical conductivity, two or more parts are 
electrically by-passed thus indicating that the driver has at 
least one hand on the steering wheel. 

It is intended to realize the free hand recognition on the 
basis of a temperature measurement. To this end the steering 
handle is provided with temperature sensors being evenly 
distributed over the circumference. If the sun heats up the 
steering wheel in summer, the points where the hands come into 
contact with the wheel, are colder. With low vehicle inner 
temperatures, e.g. in winter, those points where the hands come 
into contact with the steering wheel are warmer. Thus, the 
contact of the driver's hand is recognized by way of measuring 
a temperature difference or a temperature gradient. 

In another embodiment of the present invention the steering 
column is excited with an actuator, e.g. in a sinusoidal 
manner, which cannot be sensed by the driver. The hands on the 
steering wheel damp this excitation. Said excitation can be 
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read out with a sensitive accelerometer . 

The highest resolution and the least susceptibility to 
environmental influences and malfunctions and, in total, the 
most secure free hand recognition even if the driver's hands 
are gloved is possible with a capacitive measurement or by- 
means of surface waves. Therefore these embodiments are 
particularly preferred. 

To an increased extent, steering handles are provided with a 
heating. In this case the steering handle, in particular the 
steering wheel, is provided with a heating element consisting 
normally of a fabric of metallic filament threads and elastic 
textile threads . 

Such a steering wheel 13 is shown in Fig. 5. Around the core 14 
and a plastic coat 15, e.g. made of high-resistance foam, a 
heating fabric 17 is arranged in a foam plastic coat 16. As 
external cover a leather coat 18 is provided over this. 

With this embodiment a capacitive free hand recognition is 
realized according to the present invention in which the fabric 
17 of the steering wheel heating is also used for the function 
of the free hand recognition. According to the invention, the 
metallic heating filament 17 of the steering handle form an 
electrode and the steering wheel core 14 forms a counter 
electrode. In this case two embodiments are provided: 

In a first embodiment some threads or a foil are/is inserted in 
the fabric 17 which are not required for heating. The fabric is 
then incorporated in the steering handle, in particular the 
steering wheel. One portion of the threads is used for heating, 
the additionally incorporated threads or the additional foil 
being used for the free hand recognition. 
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In another embodiment the same metallic filaments are used for 
heat ing and free hand recogni t ion . Whi 1 e the heat ing i s powered 
with direct voltage, the free hand recognition is realized by 
means of high-frequency alternating voltage pulses. In this 
case the heating mass is galvanically separated from the 
vehicle mass. 

The electronic configuration is represented in Fig. 6. The 
steering unit 20 is provided with a steering wheel 21 with a 
heating 22. The heating 22 is provided with voltage by means of 
a direct voltage transformer (DC/DC converter) 2 3 with galvanic 
separation. The capacitive free hand recognition is based on a 
change of the electric capacity between the threads or foil of 
the heating 24 as well as the metal core 14 of the steering 
wheel 21. This change is recorded and evaluated by the 
evaluation unit 2 5 . An output signal is generated which 
indicates whether or not the driver has at least one hand on 
the steering wheel 21. 
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Abotract 

ABSTRACT OF THE DISCLOSURE 

Steering handle for motor vehicles and method for recording a 
physical parameter on a steering handle 

Steering handle, in particular steering wheel, for motor 
vehicles, on which means are provided for recognition of a 
contact between at least one hand of the vehicle driver and the 
steering handle (free hand recognition) . 

(Fig. 1) 
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